Increasing evidence reveals that extracellular matrix components can be regarded as a group of mediators in intrathymic T-cell 
INTRODUCTION
Tenascin (TN) is an extracellular matrix glycoprotein involved in mesenchymal-epithelial cell interactions during morphogenetic events including embryonic development (Aufderheide and Ekblom, 1988; Inaguma et al., 1988; Thesleff et al., 1990) , tissue repair (Donaldson et al., 1991) , inflammation , and cancer (Mackie et al., 1987; Inaguma et al., 1988; Soini et al., 1992a ). Its expression is temporally regulated in embryonic tissues, although in some adult tissues it remains constitutive (Crossin et al., 1986; Natali et al., 1991; Saga et al., 1991) .
Biochemically, TN is a complex structure composed of six covalently linked polypeptides and Corresponding author.
containing several EGF-life (epidermal growth factor) and fibronectin type III repeats (Jones et al., 1989; Saga et al., 1991) . Additionally, isoforms of tenascin have been described, although specific roles for each isoform remain to be determined (Aufderheide and Ekblom, 1988; ChiquetEhrismann, 1990; Prieto et al., 1990 ).
Tenascin modulates cellular adhesion to other extracellular matrix proteins such as fibronectin (Chiquet-Ehrismann et al., 1988; Lotz et al., 1989) . It was shown to provide opposite signals, leading either to adhesive or antiadhesive effects, which can be exerted by different sites of TN molecule (Spring et al., 1989) .
The immunomodulatory activities ascribed to TN include its ability in regulating transient adhesion of monocytes as well as B and T lymphocytes. In this context, TN was shown to alter T-cell behaviour (Ruegg et al., 1989) .
It is noteworthy that TN seems to be constitutively expressed in human and murine lymphoid tissues as spleen and lymph nodes (Liakka and Autio-Harmainen, 1992; Soini et al., 1992b; Ocklind et al., 1993) . Particularly regarding the thymus, Natali et al., (1991) did not detect tenascin either in fetal or adult organs, as assessed by immunocytochemistry. However, intrathymic expression of this molecule was suggested, because a 5.5-6 kb TN transcript and the respective protein band have been evidenced in murine developing and adult organs (Saga et al., 1991; Ocklind et al., 1993) .
The cell type(s) involved in the putative TN expression within the organ is still a matter of debate. Yet, this is a relevant issue if one consider that intrathymic events of T-cell differentiation are driven by the so-called thymic microenvironment, a tridimensional network composed of distinct cell types, the major one corresponding to thymic epithelial cells (TEC) (see reviews Boyd and Hugo, 1991; van Ewijk, 1991; Boyd et al., 1993) .
Lastly, a body of evidence came to implicate extracellular matrix (ECM) components as further mediators of this intrathymic T-cell migration and/ or differentiation process .
Taken together, the data discussed before led us to study TN (Chiquet and Fambrough, 1984a, 1984b ). Additionally, it was shown not to cross-react with fibronectin (Chiquet and Fambrough, 1984a) . A further anti-TN rabbit serum was purchased from Gibco-BRL (Gaithersburg, MD). The anti-TN monooclonal antibody (mAb), clone EB2 was purchased from Biohit (Helsinki, Finland) and was originally described elsewhere (Howeedy et al., 1990) .
In addition to anti-TN reagents, antibodies recognizing distinct ECM components were obtained from Institute Pasteur (Centre de Radioanalyse, Lyon). All were polyclonal immunesera produced in rabbits by injection of human plasma fibronectin (FN), type IV collagen (TIV-C), or laminin (LN) purified from the murine EHS (Engelbreth HolmSwarm) sarcoma (Grimaud et al., 1980) . These reagents recognize their corresponding molecules in normal human thymuses Berrih et al., 1985 (Berrih et al., , 1985 Human thymus fragments from 5 normal individuals were minced into tiny fragments that were led to adhere onto 25-ml culture flasks during 1 hour. Primary cultures were then settled as previously described (Papiernik et al., 1975; Berrih et al., 1985) using RPMI-1640 medium supplemented with 10%
heat-inactivated fetal calf serum, 2x 10-3M Lglutamine, 10-3M sodium pyruvate, 5 x 10-SM 2-mercaptoethanol, 100 IU/ml penicillin, and 100 tg/ml streptomycin (Sigma Chemical Co., St. (Fig. 1) . This distribution pattern thus differed from that described for basement membrane proteins such as fibronectin, laminin, and type IV collagen, in which subseptal basement membranes were strongly labeled (Berrih et al., 1985) . In fact, we confirmed such difference by performing double-labeling immunofluorescenc in which TN was detected simultaneously with other ECM proteins, including fibronectin, laminin, and type IV collagen (Fig. 2) . Because TN-labeling adjacently to blo)d vessels was apparent, we also performed dual immunofluororescenc for simultaneous detection of TN and vascular endothelia. We noticed that TN labeling was rather restricted to adventitial layers of blood vessels, whereas endothelial cells, evidenced with the anti-factor VIII mAb, remained negative (not shown).
The further relevant question concerning intrathymic tenascin expression referred to the cell type responsible for its production in normal conditions. In this respect, double-labeling immunofluorescence using anti-TN and anti-CK reagents revealed that in situ, TN distribution did not colocalize with the CK-defined thymic epithelial cell
RESULTS

In Situ Distribution of Tenascin in Normal Human Thymuses
The presence of tenascin in normal infant thymus sections was consistently detected and exhibited the same pattern, independently of the anti-TN reagent network, although in the medulla, TN labeling could be detected adjacently to epithelial cells (Fig. 3) . cellular fibers containing both laminin and TN could be observed.
Expression of Tenascin by Cultured Thymic Microenvironmental Cells
We also investigated TN expression in vitro, using primary cultures developed from explants of normal infant thymuses. In this system, we found that CK (used as TEC marker) and TN labelings were mutually exclusive (Fig. 4) . Moreover, the relatively few TN-bearing cells did not exhibit the typical fibroblast spindle-shaped profile. Yet, double-labeling experiments showed that TN-containing cells could also express laminin (Fig. 4) 18th week forward, the TN network was strongly labeled (even using a two-layer labeling), and the medullary-restricted topography already could be evidenced, similarly to what was observed in infant thymuses (Fig. 5) .
A further aspect, which can be observed in Fig. 6 In any case, our findings are in keeping with recent data revealing mRNA transcripts for TN in developing and adult murine thymuses (Saga et al., 1991; Ocklind et al., 1993) , and places the thymus as one of the few organs in which TN expression is not down-regulated after fetal life. Interestingly, this seems to be a general feature in the immune system, because TN was also detected in spleen and lymph nodes (Liakka and Autio-Harmainen 1992; Ocklind et al., 1993) . Taking into account that TN is apparently involved in regulating transient lymphocyte adhesion events (Ruegg et al., 1989) 
